T he hepatic hydroxymethyl glutaryl coenzyme A reductase inhibitors (HMGs) have an excellent safety profile. 1, 2 Each of the 6 members of this therapeutic class (lovastatin, 3 simvastatin, 4 pravastatin, 5 fluvastatin, 6 atorvastatin, 7 and cerivastatin 8 ) has a low risk (Ͻ1%) of adverse drug reactions (ADRs). Nevertheless, some differences in safety have emerged within this category. The physicochemical properties of the HMGs may have important clinical implications. There are metabolic differences among the 6 available HMGs that may translate into significant differences in long-term safety.
Two of the ways that physicians help to ensure the safety of their patients is by prescribing agents that minimize the risk of ADRs, especially those caused by drug-drug interactions, and by counseling patients about potential drug interactions associated with HMG therapy. Therefore, it is important for physicians to understand the differences among the HMGs with regard to safety. The objectives of this review are to provide an overview of the pharmacokinetic properties of the HMGs, to discuss the role of cytochrome P450 (CYP450) isoforms in drug metabolism, to explain differences in metabolism among the HMGs, to review drug interaction studies dealing with the HMGs, to present case reports dealing with HMG-related myopathy, and to discuss major clinical implications of these case reports.
PHYSICOCHEMICAL AND PHARMACOKINETIC DIFFERENCES
The differences in the chemical structures of the HMGs may have several ramifications. Pravastatin is a hydrophilic compound, whereas the other HMGs are lipophilic 2, 9 ( Table 1) . Lipophilic compounds are metabolized to more hydrophilic compounds for excretion, whereas hydrophilic compounds are more likely to be excreted in the urine as unchanged drug, thus reducing the potential for drugdrug interactions.
There are some noteworthy pharmacokinetic differences among the various HMGs (Table 1) . Atorvastatin has the longest half-life (11-14 hours), whereas the half-lives of the other HMGs range between 1.2 and 3 hours. 2 When an ADR occurs, a long half-life can extend the duration of the adverse effect. For example, the mean elimination half-life of terfenadine is 16.4 hours. 10 Thus, there is the potential that the rate-corrected QT interval prolongations and ventricular arrhythmias that may occur when terfenadine is coadministered with interacting drugs (eg, ketoconazole and erythromycin) may persist for a considerable period.
There are also differences in protein-binding characteristics. Pravastatin is approximately 50% protein bound, whereas the other HMGs are more than 95% protein bound. 2 Extensive protein binding may occasionally cause drug interactions by displacing other highly protein-bound agents, resulting in increased concentrations of free, active drug. The clinical importance of the protein-binding interactions of the HMGs has not yet been determined. There are also differences related to the ways and the extent to which the different HMGs are metabolized.
THE ROLE OF THE CYP450 SYSTEM IN DRUG METABOLISM
Most drugs undergo substantial metabolism, 11 a process that makes drugs more water soluble and thus more easily excreted in the urine or bile. 12 Many drugs, including the HMGs, undergo phase I metabolism by enzymes in the liver and sometimes in the gut wall, producing metabolites that are either eliminated by the kidneys or further metabolized and then excreted. 11, 13 Some of these metabolites may have pharmacological activity similar to that of the parent compound. A few drugs undergo phase II metabolism, being directly conjugated without undergoing the prior enzymatic biotransformation characteristic of phase I metabolism.
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The most important group of phase I enzymes are the members of the CYP450 superfamily.
14 These enzymes are found chiefly in hepatocytes, although they also occur in small-intestine enterocytes and, to a lesser extent, in the kidneys, lungs, brain, and other parts of the body. 15 Cytochrome P450 enzymes are called isoforms because each derives from a different gene. 12 More than 30 human CYP450 isoforms have been identified, but CYP3A4, 2C9, 1A2, and 2D6 are responsible for most drug metabolism.
In terms of their metabolic properties, drugs can be classified as substrates, inhibitors, and inducers. The substrate is the drug metabolized, and thus may be called the object drug.
Inhibitors and inducers, which are usually lipophilic, are often referred to as precipitating drugs. 11, 15 When a drug that is metabolized via CYP450 (substrate) is taken with an agent that decreases the activity (inhibitor) of that enzyme, the result may be an increase in the concentrations of the substrate that can increase the potential for an ADR. Because most drugs are metabolized to inactive or less active metabolites in the body, inhibition of this process by other medications can increase the pharmacodynamic effect of one or both of these drugs. This is one of the most common ways in which clinically important drug interactions occur.
Cytochrome P450 activity is highly variable from patient to patient, with at least a 10-fold intersubject variability in activity documented for CYP3A4.
11 These differences may increase the sensitivity to drug interactions involving CYP450 competition in patients with low or nonexistent activity of a specific isoform, and helps explain why the same drug-drug combination is toxic to some but not all patients. For example, approximately 8% of Americans lack the gene that forms the CYP2D6 isozyme. 11 Because many cardiovascular and psychotropic drugs are metabolized by 2D6, these patients are at increased risk for drug toxic effects.
The CYP3A4 isoform metabolizes the greatest number of drugs and endogenous substances in humans. 15 It accounts for 60% of CYP450 enzymes in the liver and 70% of cytochrome enzymes in gut wall enterocytes. Among the commonly used drugs that are metabolized by CYP3A4 are certain antibiotics, calcium channel blockers, antidepressants, immunosuppressants, HMGs, benzodiazepines, antihistamines, and protease inhibitors ( Table 2) .
Cytochrome P2C9 is involved in the metabolism of many nonsteroidal anti-inflammatory drugs, phenytoin, tolbutamide, and S-warfarin ( Table 3 ). Drugs that substantially inhibit the metabolism of one CYP2C9 substrate (eg, phenytoin) can be expected to inhibit the metabolism of other 2C9 substrates as well (eg, tolbutamide or S-warfarin). 16 Unlike other HMGs, fluvastatin is substantially metabolized by CYP2C9. In addition to being a 2C9 substrate, fluvastatin may also act as a 2C9 inhibitor, probably on a competitive basis.
Cytochrome P2D6 is involved in the metabolism of many cardiovascular and psychotherapeutic drugs. 11 Major 2D6 substrates are codeine, desipramine, dextromethorphan, haloperidol, hydrocodone, metoprolol, thioridazine, and tramadol. Inhibitors include amiodarone, cimetidine, fluoxetine, paroxetine, propafenone, propoxyphene, quinidine, and thioridazine. Cytochrome P2D6 is responsible for the conversion of codeine to morphine, a process that seems necessary for codeine activity. Approximately 8% of Americans are genetically deficient in CYP2D6, and many others are taking potent 2D6 inhibitors such as fluoxetine, paroxetine, and quinidine. Thus, it is likely that between 10% and 20% of the population will not adequately respond to codeine.
OVERVIEW OF HMG DRUG METABOLISM: FOCUS ON CYP450 ISOFORMS
There are differences related to the ways that HMGs are metabolized and the extent to which they are metabolized. These differences have important ramifications for patients and physicians because substantial CYP450 metabolism increases the likelihood that a drug-drug interaction will occur when an HMG metabolized by this isoform is given concomitantly with one or more agents competing for the same pathway. Clinically significant drug interactions can occur when drugs metabolized by the same isoform are taken concomitantly. Inhibition of CYP3A4 can produce severe toxic effects.
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Cardiac arrhythmias have occurred with astemizole, terfenadine, and cisapride, and muscle damage has occurred in patients taking lovastatin and simvastatin. 17, 18 Vincristine is associated with neurotoxic effects, while ergotamine is associated with ergotism (marked by cerebrospinal symptoms, spasms, cramps, or a kind of dry gangrene). Various toxic effects have occurred with carbamazepine, cyclosporine, disopyramide, protease inhibitors, rifabutin, tacrolimus, and triazolam. 17, 18 Cytochrome P450 activity varies from patient to patient, and these differences may increase the sensitivity to drug interactions involving CYP3A4 competition in patients with low CYP3A4 activity. More work in the area of interpatient variability is needed, 11 but it is likely that there are a number of parallels to the well-documented adverse effects that can occur when patients who lack the CYP2D6 isoform take many of the commonly prescribed psychotropic or cardiovascular drugs.
Adverse drug reactions, including drug-drug interactions, have important clinical implications for both physicians and patients. A recent survey found that the overall incidence of serious ADRs, including those that required hospitalization, those that were permanently disabling, and those that resulted in death was 6.7% of hospitalized patients. 19 It has been estimated that in 1994, 106000 patients had fatal ADRs, making these reactions between the fourth and sixth leading causes of death in the United States. 17 Another recent survey found that, among hospitalized patients, the estimated per patient, postevent cost of a preventable ADR was $4865, and the annual costs attributable to preventable ADRs for a 700-bed teaching hospital were $2.8 million. 20 Lovastatin, simvastatin, atorvastatin, and cerivastatin are primarily metabolized by CYP3A4, although other pathways may play a minor role in the metabolic process. 21, 22 Fluvastatin is chiefly metabolized by CYP2C9 isoform, although modest metabolism by 3A4 and 2D6 also occurs. 23, 24 In contrast, pravastatin does not undergo substantial metabolism by CYP450 isoenzymes. It modestly inhibits CYP3A4, 2C9, and 2D6, but is without specificity for any of these isoforms. 24 Because less than 1% of pravastatin is metabolized by CYP3A4, it exhibits no clinically significant alterations when administered with other agents that inhibit this isoform.
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METABOLIC DIFFERENCES AMONG THE HMGs: CLINICAL DATA
There is a growing body of clinical data related to the metabolic differences among the HMGs and the clinical consequences of these differences. These findings are summarized in the following paragraphs. 
Drug Interaction Studies
Drug interaction studies have provided a wealth of information about the metabolic differences among the various HMGs. The designs and results of 4 representative studies are described below. In these studies, increases in the area under the curve (AUC) are particularly noteworthy. The term AUC refers to the concentration of drug in the systemic circulation during the dosing interval and is a reflection of the systemic exposure. 26 An increase in systemic exposure increases the likelihood that an adverse event will occur. For example, concomitant administration of terfenadine, a CYP3A4 substrate, with a 3A4 inhibitor such as erythromycin results in elevated plasma levels of terfenadine, which may lead to a clinically significant increase in mean rate-corrected QT interval duration and ventricular arrhythmias.
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Effects of Diltiazem on Lovastatin and Pravastatin. The effects of diltiazem, a moderate CYP3A4 inhibitor, on the pharmacokinetics of lovastatin and pravastatin were assessed in 10 healthy volunteers. 26 This randomized, open-label 4-way crossover study had a 2-week washout period between phases. The 4 study arms included administration of a single oral dose of (1) 20 mg of lovastatin after 2 weeks of placebo, (2) 20 mg of pravastatin after 2 weeks of placebo, (3) 20 mg of lovastatin after 2 weeks of treatment with 120 mg of slow-release diltiazem twice daily, and (4) 20 mg of pravastatin after 2 weeks of treatment with 120 mg of slow-release oral diltiazem twice daily.
Diltiazem significantly increased the peak concentration (C max ) of lovastatin from 6 ng/mL to 26.9 ng/mL (P =.001) and its AUC from 3607 ng/mL per minute to 12886 ng/mL per minute; the elimination half-life and time to C max were not affected (Figure 1) . As shown by the dramatic increase in AUC, systemic exposure to lovastatin was greatly increased. Diltiazem did not affect the AUC, C max , half-life, or time to C max of pravastatin. Diltiazem AUCs did not differ significantly between the lovastatin and pravastatin arms.
Effects of Itraconazole on Atorvastatin, Lovastatin, Simvastatin, and Pravastatin. In a randomized, crossover study, 10 healthy volunteers ingested 200 mg of itraconazole or placebo daily for 4 days. 27 On day 4, 40 mg of atorvastatin was administered, and itraconazole or placebo was administered 24 hours later. Itraconazole increased the AUC and half-life of atorvastatin acid 3-fold (PϽ.001), the AUC of atorvastatin lactone 4-fold (PϽ.001), and the C max and half-life more than 2-fold (PϽ.01).
Twelve healthy volunteers were given 40 mg of lovastatin with placebo. After they were treated with itraconazole, a CYP3A4 inhibitor, at a dose of 200 mg/d for 4 days, 28 their AUCs of lovastatin and lovastatin acid increased 20-fold. There was a 10-fold increase in creatine kinase (CK) levels within 24 hours in one subject receiving concomitant lovastatin and itraconazole; this elevation did not occur when that person received lovastatin alone.
Two randomized, doubleblind, 2-phase crossover studies were performed using an identical study design, one with 40 mg of simvastatin and the other with 40 mg of pravastatin. 29 In each study, 10 healthy young adults received either 200 mg of itraconazole or placebo orally once a day for 4 days. On day 4, each subject ingested a single 40-mg dose of simvastatin or pravastatin. Itraconazole increased the C max and AUC of total simvastatin acid (simvastatin acid plus that derived by hydrolysis of the lactone) by 17-fold and the AUC by 19-fold (PϽ.001 for each) (Figure 2) . The half-life was increased by 25% (PϽ.05). Itraconazole slightly increased the C max and AUC of pravastatin, but the changes were not significant and the half-life was not altered.
These studies demonstrate that 3A4 inhibitors like diltiazem and itraconazole inhibit the CYP3A4-mediated metabolism of atorvastatin, lovastatin, and simvastatin, and their metabolites, increasing the serum concentrations and risk of skeletal muscle toxic effects. As we will discuss, similar increases in serum concentrations have caused serious adverse drug reactions in susceptible individuals. Pravastatin was not substantially affected by 3A4-mediated inhibition. Clinical Implications of Drug Interaction Studies. These studies illustrate the importance of understanding the differences in the metabolism of the various HMGs and their potential for drug interactions. The results of these drug interaction studies emphasize the importance of (1) avoiding, whenever possible, the concomitant prescription of an HMG with an agent that can increase the systemic exposure of the HMG and (2) closely monitoring patients for potential drug interactions and subsequent ADRs when they are taking an HMG together with 1 or more agents that can precipitate a drug-drug interaction with that HMG.
Drug Interactions and Rhabdomyolysis
Clinically significant drug-drug interactions have resulted from inhibition of liver metabolism of lovastatin and simvastatin, and there is the potential for similar interactions with atorvastatin and cerivastatin because they are also metabolized by CYP3A4. Drug interactions with the HMGs are a matter of concern because they can cause CK level elevations, myalgia, myopathy, and, extremely rarely, rhabdomyolysis.
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Rhabdomyolysis has been reported in patients receiving concomitant lovastatin and itraconazole, 33 erythromycin, 34, 35 cyclosporine, 36 and diltiazem. 37 It has also been reported when simvastatin was administered with cyclosporine, 38 nefazodone, 39 itraconazole, 40 and mibefradil. 41 Atorvastatin plasma levels have increased when that HMG was administered with erythromycin 42 and itraconazole, 27 although patients remained asymptomatic.
Clinically significant drugdrug interactions have also resulted from inhibition of liver metabolism by fluvastatin, which is metabolized and inhibits the CYP2C9. 23 Three patients receiving stable doses of the anticoagulant warfarin exhibited increased international normalized ratios when fluvastatin was added to the regimen. 24 International normalized ratios are of clinical significance in establishing a therapeutic range for oral anticoagulation in patients at risk for thromboembolic events. There is also the potential for elevated plasma levels of phenytoin, tolbutamide, and diclofenac when these agents are given concomitantly with fluvastatin.
Pravastatin, unlike other HMGs, does not undergo extensive liver metabolism. Therefore, no clinically significant plasma elevations are expected to occur when it is administered with CYP450 inhibitors or substrates.
Valuable information has been gained by evaluating serum HMG drug concentrations in case reports of clinically significant drug interactions 30, 34, 40, 43 (Table 4) . It is important to understand the relationship between the results of pharmacokinetic studies and clinical case reports of myopathy and rhabdo- myolysis for which HMG drug concentrations are available. The CYP450 inhibitors in these case reports seem to elevate serum drug concentrations of the parent compound and the acid metabolite to a similar degree as in the drug interaction studies, suggesting that there is a pharmacokinetic basis for this interaction.
Case Reports of Myopathy or Rhabdomyolysis
There have been case reports of patients who developed myopathy or rhabdomyolysis while receiving concomitant therapy with either lovastatin and simvastatin and 1 or more CYP3A4 inhibitors. Despite their infrequency, these reports provide insight into implications for longterm safety of HMGs.
Rhabdomyolysis With Lovastatin and Erythromycin.
This case was reported as a drug-drug interaction in 1991. 30 The patient was a 68-yearold woman with coronary artery disease, diabetes mellitus, congestive heart failure, chronic renal failure, and hypercholesterolemia. Her medication included furosemide, sucralfate, ranitidine, allopurinol, insulin, nitrates, enlapril, digoxin, and 20 mg of lovastatin twice daily. At the time of the interaction, she had just completed a 10-day course of treatment with erythromycin for pneumonia, and her pulmonary and cardiac function were normal.
Five days after completing the erythromycin treatment, the patient complained of muscle weakness and tenderness. Within 24 hours of the onset of myalgias, she exhibited signs of rhabdomyolysis. Her urine became dark; CK level was 26400 U/L; urine output was 10 mL/h; and her serum creatinine level was 309.4 to 371.3 µmol/L (3.5-4.2 mg/dL). A lovastatin serum concentration level at this time was 48 ng/mL, or only 3 times the normal level. The patient refused to undergo renal dialysis and died 2 days later of progressive renal failure and pulmonary edema.
This case illustrates that even with short-term use, potent inhibitors of CYP3A4 such as erythromycin may produce myopathy and rhabdomyolysis during a short course (Ͻ2 wk) of coadministration with lovastatin. In addition, this fatal reaction occurred with serum concentrations only 3 times normal levels. Serum concentrations in this range are easily obtainable with CYP3A4 inhibition as demonstrated in several pharmacokinetic studies. [26] [27] [28] [29] Because HMG therapy is given on a long-term basis, a patient may be at risk of a drug-drug interaction several times during the treatment course because of the concomitant use of numerous commonly prescribed drugs such as antibiotics and calcium channel blockers. It is important for physicians to recognize these potential interactions and to avoid these combinations if possible.
Myopathy With Lovastatin and Diltiazem. This case was reported as an ADR in 1993. 37 The patient was a 53-year-old man with hypertension, coronary artery disease, and hypercholesterolemia. He was receiving a typical regimen of nitrates, diltiazem, enlapril, and lovastatin.
Following several months of treatment with these drugs, the patient began to experience signs and symptoms of myopathy. He complained of pain in both upper and lower extremities so severe that it impeded his ability to walk. Results of an electromyogram revealed a myopathic pattern, and the CK level was 4000 U/L.
One week after discontinuation of both lovastatin and diltiazem therapy, the patient's myopathy improved. Lovastatin treatment was resumed shortly thereafter with no further signs or symptoms of myopathy. However, when diltiazem was added to the regimen, very high creatine phosphokinase levels and myopathy again developed. Based on the rationale that the patient's myopathy did not occur until diltiazem was added to the regimen, the author 37 concluded that diltiazem was responsible for the myopathy.
The author's attribution of causation is noteworthy because it illustrates the widespread tendency to identify the last agent added to the regimen as the offending agent. In this case, however, the patient's myopathy was most likely due to an elevation in lovastatin concentrations caused by the inhibition of lovastatin metabolism by diltiazem. In this situation, diltiazem treatment would likely be discontinued and lovastatin continued. However, the adverse reaction could recur if another CYP3A4 inhibitor was later added.
To avoid further complications, lovastatin could be replaced with another HMG less likely to undergo CYP450 inhibition. Following that substitution, diltiazem or other CYP450 inhibitors could be continued without increased risk of adverse reactions. Although diltiazem is usually considered a modest inhibitor of CYP3A4 activity, as this case suggests, some patients may experience myopathy with commonly administered inhibitors like some calcium channel blockers.
Rhabdomyolysis With Simvastatin and Itraconazole. This case was reported as rhabdomyolysis in 1996. 44 A 74-year-old man with hypertension and hyperlipidemia was stabilized on a regimen of lisinopril, aspirin, and 40 mg/d of simvastatin. His health was otherwise excellent. On presentation for treatment of fungal toenails, itraconazole was prescribed following confirmation of dermatophytic infection and receipt of a normal baseline multichemistry profile and urinalysis.
After 3 weeks, the patient developed leg pain and then arm and neck pain. He discontinued itraconazole, simvastatin, and lisinopril treatment, suspecting an adverse drug reaction. His urine became brown. At presentation, his CK level was found to be 22.8 ϫ 10 6 U/L, and his lactic dehydrogenase value was 927 000 U/L. The patient was advised to drink large quantities of water and to limit his physical activities. Laboratory values began to return to normal after 36 hours.
Myositis and Rhabdomyolysis With
Simvastatin and Nefazodone. This case was reported as myositis and rhabdomyolysis in 1997. 39 The patient was a 44-year-old man who had been asymptomatic while taking 40 mg/d of simvastatin for 19 weeks. At that point, he began treatment with 200 mg/d of nefazodone for depression.
One month later, when the patient complained of dark urine, he was treated with amoxicillin and clavulanate potassium for a presumed urinary tract infection. When he returned for a follow-up examination after 2 months of concomitant therapy with simvastatin and nefazodone, he again complained of dark urine and also of severe myalgias. His CK level was 6081 U/L.
Both simvastatin and nefazodone treatment were immediately discontinued and oral hydration with alkalinized fluids was begun. Within 3 weeks, the patient was asymptomatic, and laboratory values had returned to normal.
The authors 39 speculated that the introduction into the regimen of nefazodone, a CYP3A4 inhibitor, inhibited the metabolism of simvastatin to the point that it caused a dramatic increase in the serum concentration of simvastatin and then rhabdomyolysis. They suggested that nefazodone be avoided in patients taking simvastatin or other drugs metabolized by CYP3A. Avoidance of the combination of simvastatin and nefazodone or earlier detection of the interaction by the patient's physician or pharmacist might have prevented the unnecessary use of antibiotics and limited the severity of the interaction.
Rhabdomyolysis With Simvastatin and Mibefradil. After receiving 7 reports of rhabdomyolysis in patients taking simvastatin and mibefradil concomitantly, the US Food and Drug Administration (FDA) issued a warning label in December 1997. 41 This label contraindicated the coadministration of mibefradil with either lovastatin or simvastatin because both of these HMGs are dependent on CYP3A4 for their metabolism. The FDA also warned against the coadministration of mibefradil with either atorvastatin or cerivastatin pending further investigation. The case reports received by the FDA illustrate the potential harm that can occur when the serum concentrations of HMGs are elevated by CYP3A4 inhibition. In contrast, the FDA has stated that since pravastatin and fluvastatin are not metabolized by CYP3A4, mibefradil would not be expected to have significant effects on their blood levels or to increase the risk of muscle injury.
Following 19 reported cases of rhabdomyolysis when given concominantly with simvastatin, including at least one death, mibefradil was voluntarily removed from the market in June 1998 because of a high potential for causing drug interactions.
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Rhabdomyolysis With Pravastatin. Rare cases of rhabdomyolysis have been reported with pravastatin. 46, 47 However, no cases have been reported with concomitant medications that inhibit the CYP3A4 isoform.
CLINICAL IMPLICATIONS OF DRUG METABOLISM DURING HMG THERAPY: GUIDELINES FOR HMG THERAPY
Drug-drug interactions between lovastatin, simvastatin, atorvastatin, or cerivastatin and a CYP3A4 inhibitor such as diltiazem, verapamil, erythromycin, or clarithromycin may lead to increased plasma concentrations of the HMG. When used as monotherapy, the HMGs have rarely been associated with the development of ADRs ranging from myalgia and myositis to rhabdomyolysis. Data suggest that myotoxic effects may be most likely to occur with lipophilic agents such as lovastatin and simvastatin and in patients with renal dysfunction. 48, 49 Rhabdomyolysis has also occurred due to interactions between lovastatin and simvastatin and concomitantly administered agents that inhibit the CYP3A4 system. Therefore, the potential for clinically significant drug interactions must be considered when selecting an HMG for high-risk patients. Because pravastatin is not substantially metabolized by the CYP3A4, pravastatin plasma concentrations would not be expected to increase in the presence of other CYP3A4 inhibitors. Coadministration of diltiazem, erythromycin, or itraconazole has not resulted in significant increases in pravastatin serum concentrations. 5 In considering the choice of an HMG for a particular patient, the physician must remember that many factors influence the outcome of drug interactions in the clinical setting.There is marked variability from patient to patient and from drug to drug, which makes it very difficult to determine who is most susceptible to adverse effects.
11 Some patient factors include genetic makeup, the presence of intercurrent disease, dietary/nutritional factors, environmental factors, smoking, and alcohol consumption. Variations in drug factors include the ways that potentially interacting drugs are administered (including dose, duration, dosing times, sequence of administration, route, and dosage form).
When considering the selection of an HMG, the physician must review the most recent clinical outcome data and determine the potential for drug interactions in each patient. Because of the lack of clinically significant drug interactions, pravastatin can be given safely to patients taking medication metabolized by the CYP3A4 isoform, to patients who are taking multiple medications (such as patients with heart disease), and to organ transplant recipients.
CONCLUSIONS
Pharmacokinetic properties vary among the HMGs. In terms of longterm safety, the most important distinction is the varying metabolic profiles of these agents. Lovastatin, simvastatin, atorvastatin, and cerivastatin are chiefly metabolized by CYP3A4, whereas fluvastatin is primarily metabolized by CYP2C9. Pravastatin is not metabolized to a significant extent by the CYP450 system. Because of these metabolic differences, the potential for drug interactions differs among the various HMGs.
Physicians must take many factors into consideration when choosing which member of a therapeutic class to prescribe for a patient. One factor that should be kept in mind is that the inhibition of CYP3A4 may produce severe toxic effects. As with other drug therapy decisions, the potential for clinically significant drug interactions must be considered when selecting an HMG for longterm therapy.
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